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ABSTRACT 



An improved track lighting apparatus wherein an elec- 
trical connecting device connects a circuit element to 
an electrical power track. The track carries a plurality 
of electrical conductors axially extending along the rail 
like structure of the track. There is a continuous open- 
ing which extends axially in the outer wall of the track 
defining a slot with laterally spaced walls which contain 
a channel extending axially along the length of the 
track. The electrical connecting device is insertable into 
the slot at a preselected position along the track. The 
connecting device has a housing made of an insulative 
material and carries first and second electrical contact 
members which are biased by a spring made of a non- 
conductive material. The housing carries a flange 
which is adapted for insertion into the track channel to 
form a releaseable lock. Upon rotation of the housing 
the electrical contact members engage the electrical 
conductors carried by the track and the flange member 
locks into the channel; a first contact member is adjust- 
able to a preselected position so that electrical connec- 
tion may be made with a preselected track rail conduc- 
tor thereby providing for a selection of different electri- 
cal circuits to which to connect the circuit element 

7 Claims, 4 Drawing Figures 
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Another problem exists in the prior art which is illus- 

TRACK LIGHTING APPARATUS trated in U.S. Pat No. 4,218,101. Because the flange 

members which support the adapter by bearing upon 

BACKGROUND the support shoulders contained in the cavity of the 

This invention relates to an improved electrical con- 5 trac J c ^ do not afford a positive locking means to 

nector device of the type used in track lighting systems. r ? tain ^ ada P ter within the track, the adapter conec- 

The electrical connector is insertable in a continuous tio! ? to tns ^ ^ a of inherent instability 

slot in the outer wall of an electrical power track. The which further K™* *e static weight to be suspended 

track carries a plurality of electrical conductors which from ^ ada P ter device, 

are engaged by contact members or electrical terminals 10 SUMMARY OF THE INVENTION 

positioned on the electrical connector. The contact . * 

members are biased by a spring force to remain in " is an object of this invention to provide an im- 
contact with the electrical conductors. The contact P roved electrical connector device for use in combina- 
member may be adjusted to a preselected position to ? 0n mth m dectrical power track where the connector 
make selective contact with an electrical conductor 15 ho t ^ g cames a first m & second contact member 
thus accommodating the selection of a distinct electrical ^ mch electrically conductive. The contact mem- 
circuit to which the circuit element carried by the elec- are biased b y a spring element to maintain resilient 
trical connector may be connected. By rotation of the mth electrical conductors carried by an electri- 
housing of the electrical connector after insertion into „ n „ . ' 0ne of $ e contact members is adjust- 
the slot opening the rail track, a flange member carried 20 T le f° J 1 ^ 0011X301 a P Iuralit y of conductors in 
by the housing locks into a support channel located on , elec tncal power track thereby connnecting a circuit 
the track. element earned by the electrical connector to a prese- 

In track lighting systems, electrical connecting de- Lf'^l^* 1 ™^ This , ad j UStment * , accom ' 
vices having terminals which connect electically to „ P ~ **** member ^ m 

conductors carried by a supporting track is commonly 25 Anient made of a nonconductive 

known. Likewise, it is common for the connecting de- ^ tev f' J"jf TOS d «*e?t contains a horizonal 
vice to be inserted into the track through a longitudinal ^ ^ as a seat for a horizonal V shaped 

slot therein and thereafter rotated intolposition where ^J^^J? vT^;^ 11 e Wment 
the electrical contact members make contact with the , n ? f ^° U * h ) y <** V lobe ' ** contact member 

Pat No. 4,218,108 issued Aug. 19, 1980, shows a plural- 52* ^ spnng may contain a plurality of troughs 
ity of contact members which engage the electrical l^Tl teou ^ ^ dimensioned and positioned 
conductors carried by the track upon rotation of Z fr ° m other ?. uch ^ **** member will en- 
adapter mechanism o/connecting mto a « f^XZ^^T^^ ^ ^ 

slot opening in the track. Additionally, the aforenT 35 5^ ^Z^S^^JT^ * ^ "* ° f ^ 
tioned patent discloses a plurality of flange like mem- pl £t » ?J E % t *TS? " ^ .„ 
bers which bear upon aid are supported by axially * 1 ^ to P^Jf 

extending shoulders^arried in the track strucf^Se t^fr^T$ *S S * b • * 

weight of the adapter and the circuit dementare sup- « * of ^vice after it is 

^JIj . , - ... «w»*w" «c aup 40 inserted mto the supporting electncal power track. The 

y y member ? hu \ ^ fe y electrical connector houstag is constructed such toat 

£Z * fSJS JS^f^? neC fT y t0 waU - Tlese flange members support the static weight of 

K£r2LiJl h ^ 06 81,(1 6 ^ ** dectrical connector devic^and the circuit element 
cutt element attached to it attached to the connector. Thus, the strain on the 

t^°- 5? t p ^ ,ems , m ft . e ? resent ^ te ° f contact members is relieved, the stability of the conneo 
^JSZV mh f erent 1 . to 'f ran ^. vanat10 ^ m the «- so tion to the track rail enhanced, and circuit elements 
truded track results in slight misalignments between the having heavier weight may be supported by the track, 
locauon of the electncal conductors in the track wall for example, a television camera, 
and the contact members of the connecting device. In accordance with the invention, the use of a non- 
Because of the rigidity of the electncal contact mem- conductive spring element to bias the connection of 
bers, the contact members slip out of contact with the 55 contact members with the electrical conductors carried 
electncal conductors during the rotational engagement by the track results in a resilient connection. Excessive 
of the connecting members with the electrical conduc- wear of the contact members and the electrical conduc- 
tors. Additionally, after the connecting device has been tors carried by the track is thereby substantially re- 
rotated and positioned in the track, the contact mem- duced, and the tendency of the contact member to slip 
bers are under stress resulting from the static weight of 60 from engagement with an electrical conductor as a 
the connecting device and the circuit element carried result of the difficulty to maintain extrusion tolerances 
by it which introduces a further propensity to slip out of of the track and the rigid structure of the contact mem- 
dectncal contact. ben is reduced. Also, the electrical connector device is 
ine ngid mounting of the contact members further provided with a housing which has a longitudinal axis 
causes excessive wear to occur in the contact member 65 from which two flange support members extend radi- 
ltself and the electrical conductors located in the track, ally. These flange support members in combination 
thus frequent replacement of both contact members and with axially extending channels located in lateral walls 
electncal conductors is necessary. which define an axially extending slot opening in the 
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electrical power track form a releasable lock when the 4. Upon rotation of housing 1 in the track cavity in the 

connector device is inserted in the track slot and there- direction permitted by alignment members 2 and 3, 

after rotated. The support flanges further provide for support flanges 4 and 5 are directed into corresponding 

stable retention of the connector device in the track and channels 21 and 21' thereby forming a releaseable lock 
permit the track to support circuit elements having 5 whereby the electrical connector 11 is captively held by 

greater static weight the track 22. 

Other details and particulars of the invention will The structure of electrical connector 11 is more par- 
follow from the description below and by reference to ticularly shown in FIG. 2. The housing 1 is made of a 
the attached drawings. nonconductive material. Said housing incorporates a 

hpiff nF^rntPnoM OF THE DRAWINGS 10 ***** member 6 which longitudinally along 

BRIEF DESCRIPTION OF THE DRAWING ^ ^ rf ^ ^ housing t where ^ tubular member 

FIG. 1 is a perspective view of the electrical power £ and alignment shoulders 2 and 3 are made of a non- 
track supporting the connecting device and circuit ele- conductive material. An electrical ground element 15 is 
ment where a crosss-sectional view is shown of the t0 the housing and bears upon the surface of the 
track 15 metal fastener 19*. Contact members 8 and 9 are made of 

FIG. 2 is an exploded perspective view of the electri- a conductive material and extend through a longitudinal 

cal connecting device. slot contained in barrel 6 of the housing 1. As is more 

FIG. 3 is a sectional view of the electrical connector dearly seen in FIG. 3, a spring 10, which is also made 

inserted in the track where the outline of the track is of a noncon ductive material bears upon *aid contact 

shown in partial phantom lines. 20 members 8 and 9 applying a force to bias said contact 

FIG. 4 is an outlined side view of the electrical con- members against electrical conductors 24 and 25. The 

nector showing the electrical contact member m a first 10 conUhss a lower v slot 13 and upper V slot 14, 

and second position. which ^ ^ selectively engaged by the V notch 12 

DETAILED DESCRIPTION 25 carried by the first contact member 8. In one embodi- 

^ „ . . J - . ment, when V notch 12 engages lower V slot 13 the first 

Referring now to the ^ drawings, FIG. 1 depicts an member 8 k position ed to engage electrical 

assembly of the electncal power teck 22 with the elec- cmaaBlar ^ In embodiment, by sliding the 

tncal connecting device 1. A metal stem 20 made o a t member vertically ^ the spring 10, V 

nonconductive material, acts as a condmt to pro^de y ^ J ^ ^ ^ 

electrical leads to the circuit element 27, which m FIG 30 which places contact member 8 in a 

1 is illustrated to be a light fixture; however, the circuit i^ a ^ wmwi p«u,« wu ^™" 

. ! . *V - .JLo, ^ c „' i rtQf i preselected position so as to engage electncal conduc- 

element may be any type of power consuming load, r »- * . r A , j . . , 

such as for example a tekvision^mera, slide projector, ^r 23 As canbe seen from the drawing the second 

or audio speaker. The track frame 22 is an extAision and °° ntact . ■»«*« 9 r^amsm a fixed position and is so 

may be madeof a conductive metal material. Insulative 35 dimensioned and positioned so that said contact mem- 

members 26 and 26' are structurally supported by the ber engage dectncal conductor 25 after- the hous- 

track 22, and extend along the axis of elongation in the "V ^ ^ffS^ 

cavity of said track for its entire length. Insulators 26 »* *** 22 *** m the direction permitted by 

and 26' carry electrical conductors 23, 24 and 25, which alignment members 3 and 6 untd said housing is locked 

also extend axially throughout the entire length of the 40 into position by the engagement of flange memb«s 4 

trac k jo- ° and 5 with corresponding channels 21 and 21 located in 

To accomodate the insertion of the electrical connec- the lateral walls 28 and 28' of said track 22. 
tor 11 into the track 22, the track 22 is provided with a l Referring again to FIG. 2 it can be seen that the 
longimdinal opening defined by lateral walls 28 and 28', housing 1 is enclosed by a nonconducting housing 
where said lateral walls terminate in support shoulders 45 sleeve 16 where the housing sleeve connects to > a base 
29 and 29'. As more clearly depicted in FIG. 3, it can be member 30 having attachmrat fingers 31 and 31 and 
seen that support shoulders 29 and 29' have respective threaded holes 32 and 32 . Cod springs 33 and 33 are 
termini at unequal vertical heights. This difference in mounted on attachment fingers 31 and 31 to form re- 
vertical height is necessary in order to assure that align- ceptacles for guidance slots 37 and 37' which are con- 
ment members 2 and 3, which extend radially from the 50 tained on the inner wall of housing sleeve 16. As is 
longitudinal axis of the connector housing 1 are prop- evident from the exploded view of FIG. 2, the assembly 
erly positioned in order to support the static weight of of the electrical connector device 11 results in the hous- 
the connector device 11 and the circuit element 27. It ing sleeve 16 being moveably mounted on the base 30 
can also be seen in FIG. 3 that alignment shoulders 2 permitting said sleeve to be retracted toward the base 30 
and 3 have bottom faces which are of differing vertical 55 while the housing 1 remains in a fixed position as a 
heights along the longitudinal axis of the housing 1. As result of being fastened at threaded holes 32 and 32'. 
a consequence of the difference in the vertical heights of The retractabUity of housing sleeve 16 permits insertion 
said bottom faces of alignment members 2 and 3, there of the housing 1 into the track 22 such that upon rota- 
is only one direction in which housing 1 may be rotated tion of said housing and engagement by support flange 
after insertion in the longitudinal opening of electrical 60 members 4 and 5 of respective channels 21 and 21' said 
power track 22. coil springs 33 and 33' apply a force to said housing 

Referring again to FIG. 1, the lateral walls 28 and 28' sleeve and thereby cause protuberances 34 and 34' of 

of the track 22, contain axially extending channels 21 said housing sleeve 16 to extend into the longitudinal 

and 21', which are so dimensioned as to receive a first opening of said track 22 thereby further preventing 

support flange 4 extending radially from the longitudi- 65 rotation of said housing 1 after the contact members 8 

nal axis of housing 1 and to receive the second support and 9 have engaged electrical conductors 23 and 24, or 

flange 5 which also extends radially from the housing 23 and 25, depending upon the circuit selected for con- 

and is positioned opositely from said first support flange nection with circuit element 27. 
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Rotation of the circuit element 27 is permitted by the 
metal stem 20 which is connected to a nonconductive 
second rondelle 18 that bears upon the lower wall of the 
base 30. First rondelle 17 which is made of a conductive 
metallic material bears upon the upper face of base 30 5 
and is connected to the second rondelle 18 by fasteners 
19 and 19' which pass through first rondelle 17 and 
second rondelle 18 and thereafter thread into the metal 
stem 20. A cavity 37 in the metal stem 20 permits con- 
ducting wires 35 and 36 to pass through the metal stem 10 
and connect to correspsonding terminals on the circuit 
element 27. This structure pemits rotation of the circuit 
element 27 to any desired position. 

To describe the function of the electrical connector, 
attention is directed to FIG. 4 which illustrates the 15 
outline of the connector 11 and demonstrates the alter- 
nate positions which may be preselected for contact 
member 8; these positions are shown by the numerals 8 
and 8'. After the circuit is selected to which the circuit 
element is to be connected, contact member 8 is moved 20 
to the appropriate preselected position. The housing 
assembly 11 is then inserted into the longitudinal open- 
ing of track 22; in order to accomplish this, housing 1 
must be positioned such that the radial edges of flange 
members 4 and 5 are in a parallel position to lateral 25 
walls 28 and 28'. First alignment support member 2 and 
second alignment support shoulder 3 upon rotation of 
housing 1 guide second contact member 9 and first 
contact member 8 into a proper engagement position 
because of the geometrical relationships between said 30 
first alignment and second alignment support shoulders 
and the shoulder termini 29 and 29' of lateral walls 28 
and 28'. Thus, the first support flange 4 and the second 
support flange 5 are guided into channels 21 and 21' 
respectively and the housing 1 is releaseably locked into 35 
an engagement position whereby contact members 8 
and 9 are connected with the electrical conductors 
carried by the track 22. Because of the resilience of the 
spring 10, the contact members are biased against the 
electrical conductors thereby preventing excessive 40 
wear of the contact members and the electrical conduc- 
tors thus prolonging the life of the electrical connector 
11. 

It is understood that all terms used herein are descrip- 
tive rather than limiting. While the invention has been 45 
described in conjunction with specific embodiments, it 
is evident that many alternatives, modifications and 
variations will be apparent to those skilled in the art in 
light of disclosure herein. Accordingly, it is intended to 
include all such alternatives, modifications, and varia- 50 
tions involved in the spirit and scope of the impending 
claims. 

I claim: 

1. In combination: 

an electrical power track comprising a rail like struc- 55 
ture having an inside and outside wall, an axis of 
elongation, an axially extending cavity where said 
cavity is bounded by said inside wall and where 
said rail like structure has a continuous opening 
which extends axially in said outer wall of said rail 60 
like structure and communicates with said cavity 
such, that said continuous opening defines a slot 
with laterally and oppositely spaced walls inter- 
connecting said inside and outside walls, a plurality 
of axially extending electrical conductors carried 65 
by said rail like structure, an axially extending first 
support shoulder forming a terminus for one said 
lateral wall at the intersection of said lateral wall 
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with said inner wall of said rail like structure, an 
axially extending second support shoulder forming 
a terminus for the opposite lateral wall at the inter- 
section of said opposite lateral wall with said inner 
wall of said rail like structure where said laterally 
and oppositely spaced walls respectively contain 
an axially extending channel spaced intermediate 
said inner wall and said outer wall; and, 
an electrical connector device comprising a housing 
made of an insulative material having a longitudi- 
nal axis and so dimensioned to be selectively insert- 
ible in said axially extending slot and rotatable 
therein about said longitudinal axis, a housing 
sleeve slideably mounted on said housing and hav- 
ing a protuberance so dimensioned and propor- 
tioned to preclude rotation of said housing when 
said protuberance extends into said slot, a spring 
means carried by said housing and bearing upon 
said housing sleeve for applying a restoring force 
to said housing sleeve upon axial displacement 
thereof relative to the longitudinal axis of said 
housing, a first electrical contact member carried 
by said housing and slideably mounted thereon, a 
second electrical contact member carried by said 
housing where said first and second electrical 
contact members are laterally spaced from said 
longitudinal axis and each said member adapted for 
respective engagement with one of said plurality of 
electrical conductors, a means made of a noncon- 
ductive material carried by said housing and bear- 
ing upon said first and second contact members for 
applying a bias force to said first and second 
contact members, a first alignment member carried 
by said housing extending radially from the longi- 
tudinal axis of said housing, a second alignment 
member extending radially from the longitudinal 
axis of said housing and positioned oppositely from 
the said first alignment member and said housing 
sleeve is axially displaced away from said track 
upon insertion of said housing in said slot thereby 
aligning said first and second alignment members 
for engagement with said first and second support 
shoulders respectively and thereafter upon suffi- 
cient rotation of said housing said protuberance is 
rotated into alignment with said slot thereby per- 
mitting said sleeve to be displaced responsive to 
said restoring force and said protuberance extends 
into said slot thereby releaseably locking said hous- 
ing in said slot and aligning said first and second 
contact members for electrical engagement with a 
respective electrical conductor of said track. 

2. The combination according to claim 1 where said 
electrical connector device further comprises a flange 
member radially extending from said housing and so 
positioned and dimensioned so that upon insertion and 
rotation of said housing said flange is captively held in 
the channel of said track. 

3. The combination according to claim 1 where said 
electrical connecting device further comprises a re- 
leaseable locking means associated with said first elec- 
trical contact member and said bias means for release- 
ably locking said first electrical contact member in a 
preselected position along the longitudinal axis of said 
housing. 

4. A lock for securing the position of an electrical 
connector along an electrical power track, said track 
having an axis of elongation and an axially extending 
cavity with an opening on an outer wall of said track 
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communicating with said cavity defining an anally and having a protuberance so dimensioned and 

extending slot where a wall of said slot contains an proportioned to preclude rotation of said housing 

axially extending channel, said electrical connector when said protuberance extends into said electrical 

comprising a housing having a longitudinal axis and an power track, a spring means carried by said hous- 

axially extending attachment ringer laterally spaced 5 ing and bearing upon said housing sleeve for apply- 

from said lonitudinal axis, a housing sleeve slideably ing a restoring force to said housing sleeve upon 

mounted on said housing and having a guidance slot for axial displacement thereof rleative to the longitudi- 

accepting said attachment ringer so as to permit relative nal axis of said housing; 

axial movement between said housing and said sleeve, (b) a first electrical contact member carried by said 

said housing sleeve having a protuberance so dimen- 10 housing and slideably mounted thereon; 

sioned and proportioned to preclude rotation of said (c) a second electrical contact member carried by said 

housing when said protuberance extends into said axi- housing and laterally spaced from said first electri- 

ally extending slot, a spring means carried by said at- cal contact member; 

tachment finger and bearing upon said housing sleeve (d) a bias means made of a nonconductive material 

for applying a restoring force to said housing sleeve 15 carried by said housing bearing upon said first and 

upon axial displacement thereof relative to the longitu- second contact members for applying a bias force 

dinal axis of said housing, a flange means extending to said first and second contact members; 

radially from the longitudinal axis of said housing for (e) a pair of alignment members oppositely spaced 

insertion in said channel upon rotation of said housing, and extending radially from said housing and axi- 

and said housing sleeve is axially displaced upon inser- 20 ally positioned below said first and second electri- 

tion of said housing in said slot thereby permitting align- cal contact members. 

merit of said flange means with said channel and upon 6. The electrical connecting device of claim 5 further 

sufficient rotation of said housing said protuberance comprising a locking means associated with said first 

responsive to said restoring force extends into said axi- electrical contact member and with said bias means for 

ally extending slot and thereby said flange means is 25 locking said first electrical contact member in a prese- 

releaseably held in said axially extending channel at a lected axial position. 

preselected position along said track and said housing is 7. The electrical connecting device of claim 5 further 

releaseably locked in said axially extending slot comprising a pair of support flange members carried by 

5. An electrical connecting device for connecting a said housing and extending radially therefrom where 

circuit element to an electrical power track comprising: 30 said flange members are spaced below said alignment 

(a) a housing made of an insulative material and hav- members and so dimensioned and adapted to be release- 

ing a longitudinal axis, said housing comprising a ably held by said track, 

housing sleeve slideably mounted on said housing * * * * * 
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